SUMMARY The circumstances surrounding 60 sudden deaths (59 men, one woman) associated with squash playing are described. The mean age (SD) of those who died was 46 (10-3) years (range 22-66 years). Necropsy reports were available in 51. The certified cause of death was coronary artery disease in 51 cases, valvar heart disease in four, cardiac arrhythmia in two cases, and hypertrophic cardiomyopathy in one case. There were only two deaths from non-cardiac causes. Forty five of those who died had reported prodromal symptoms, the most common of which was chest pain, and 22 were known to have had at least one medical condition related to the cardiovascular system during life, the most common of which was systemic hypertension (14 subjects). Those dying from coronary artery disease had a high frequency of risk factors.
The Squash Rackets Association have estimated that there may be 2-5 million people in the United Kingdom playing squash once or more a month. Squash is particularly popular with middle aged male executives and competitions have recently been expanded to include veteran and even vintage groups. Therefore a growing number of high risk individuals are being exposed to the potential hazards of a physically exhausting sport. Most previous investigation of sudden death in sport has concentrated on running'`3 and track and field sports.47 we reported on 30 deaths associated with squash. 8 We have continued to collate information on sudden death in squash players and we now have information on 30 additional deaths.
Subjects and methods
Because sudden death associated with sport or vigorous exercise is normally categorised only by medical cause of death it is usually not possible to obtain retrospective information on such cases. We were able to collate a series of 89 sudden deaths associated with squash that occurred between October 1976
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Accepted for publication 4 November 1985 and February 1984 by examining press reports and by a prospective mail survey of sports centres and squash clubs throughout the United Kingdom. The Squash Rackets Association assisted us with several cases, and a few were reported directly to us by witnesses or by officials of individual squash clubs. In 60 cases we obtained sufficient information to investigate the death in detail. In Sudden death has been defined as death occurring within 1-24 hours of the onset of symptoms.11 12 In this study all subjects collapsed while playing squash or within an hour of playing, and all except one died within an hour of play. The remaining subject died in hospital six hours after playing. With this exception the onset of symptoms was rapid, and culminated in collapse and unconsciousness. Forty six subjects collapsed on the squash court-10 of these in the first 10 minutes of play (mean (SD) of 23 (12) minutes into play) and 14 collapsed in the first hour after play. Nine of these subjects collapsed in the first 10 minutes after exercise. Four subjects collapsed while taking a hot shower. Death was instan- taneous in 59 cases-the remaining subject collapsed 60 minutes after play, while driving, and died six hours later in hospital. Cardiopulmonary resuscitation was attempted in 46 cases, usually by onlookers many of whom were physicians, nurses, or first aid personnel, but defibrillation was carried out in only one case. All the subjects had been playing squash for at least one year (mean 12 (9-7) years; range 1-40 years). In nine subjects we could not accurately determine the frequency of participation. Of the remainder, 48 players visited the court on a mean of 2-3 (1-48) times a week (range 0-25-7 times per week) to play squash and they usually played for 40-60 minutes. One subject had, on medical advice, not played squash for five years, another played only when on holiday, and one subject (aged 60 years) had recently started playing with his son after a 10 year break after medical advice to retire from the game. Sixteen subjects had started to play squash when they were over the age of 40, whereas only 17 had been playing before the age of 30 years.
CAUSE OF DEATH Table 1 summarises the probable causes of death. Necropsy reports were available in 51 cases. Coronary artery disease was confirmed as the cause of death in 42 cases in which there was severe or pronounced stenosis of at least one main coronary artery. Although 18 subjects had pathological evidence of a healed myocardial infarction, this had been diagnosed in only two cases during life. In a further two cases, however, there had been clear symptoms of prolonged anterior chest pain 10 days and four months before death. In both of these cases the pathological appearances were compatible with a myocardial infarction at these times.
In 35 cases dying of coronary artery disease a detailed description of the state of the coronary arteries was available from the necropsy report. The left anterior descending coronary artery was the single artery most often affected by atherosclerosis. There was severe triple vessel disease in 12 cases. Fresh thrombus occluded a coronary artery in nine cases. In one case (aged 22 years) the left main stem coronary artery was completely occluded by fresh thrombus in the absence of important coronary atheroma. In one subject hypertrophic obstructive cardiomyopathy, a disorder known to be associated with sudden death during strenuous exercise,14 was found in the absence of other abnormalities. His family physician was not aware that he had this disorder, and annual medical examinations at work had detected no abnormality. In only two cases was death the result of non-cardiac causes. One case had a right intracranial haemorrhage, and symptoms developed 60 minutes after this subject had finished playing squash. He died in hospital 6 hours later without regaining consciousness. The other subject had played squash soon after a heavy meal and at necropsy both lungs were found to be collapsed as a result of aspiration of stomach contents. There was no evidence of heart disease in either case. In two cases, no abnormality was found at necropsy and the certifying pathologist judged that death in both had resulted from a cardiac arrhythmia. This diagnosis should ideally be supported by a thorough histopathological examination of the conduction system of the heart.15 This was carried out in a specialist centre in one case, but no abnormality was detected. Since both deaths were instantaneous it seems likely that the certified cause of death was correct.
All of the nine cases in which necropsy was not performed were certified as having died of coronary artery disease. In five cases there were no clearly distinguishable features apart from the sudden collapse to support this diagnosis. Thirty minutes before death one subject complained of cardiac pain to his physician. Since this was accompanied by sweating, coronary artery disease was likely to have been Northcote, Flannigan, Ballantyne the cause of death. Two subjects had a history of previous myocardial infarction and one of these had also had documented aortic regurgitation in the 10 years before death. A further subject had a history of angina pectoris one year before death and had important ST segment depression on exercise electrocardiography. In each of these nine cases the certifying doctor judged that coronary artery disease was the cause of death.
PREMORBID CONDITIONS AND SYMPTOMS
Forty five subjects had reported at least one prodromal symptom within one week of their sudden death, and 16 subjects had reported more than one symptom ( Table 2) . Only nine were known to have consulted their family physician about these symptoms, although a further two had arranged appointments with their practitioner.
Twenty two subjects were known to have had at least one medical disorder during life related to the cardiovascular system; 14 had hypertension documented on two or more occasions. Only two subjects, however had been on antihypertensive medication. Excluding hypertension, 14 subjects had medical conditions known to themselves and their family physician that were relevant to the cardiovascular system (Table 3) .
Of the 51 subjects dying of coronary artery disease, 32 had at least one risk factor, 15 had two, and five had three or more (Table 4 ).
PERCEPTION OF PHYSICAL FITNESS
Next of kin were requested to assess the physical fitness of the deceased in relation to the general population in five categories ranging from very fit to very unfit. No subject was considered to be unfit, whereas 32 of the group were considered to be very fit, 22 fit, and only six were considered to be of average fitness. )DM, maturity onset diabetes mellitus; R, right.
PERSONALITY AND PSYCHOLOGICAL INFLUENCES
Many players had clearly ignored prodromal symptoms and known medical conditions and had continued to play squash. Next of kin were asked to describe the deceased's predominant personality characteristics. Twelve subjects were considered to be competitive, ambitious, hard driving, and per- hyperkalemia26 may also help to explain the failure of cardiopulmonary resuscitation. In this study we were impressed by the large number of cases in which cardiopulmonary resuscitation had been attempted by trained personnel, and, as we have no data on survivors, this leads us to suspect an underestimation of the frequency of cardiac events during squash.
We cannot say whether these subjects would have survived for longer if they had not exercised so vigorously. We suspect, however, that myocardial infarction is more likely to cause sudden death when it occurs during vigorous exercise. This suggestion is supported by the Framingham study27 and by a British report examining the circumstances surrounding 100 sudden deaths from coronary artery disease. 28 Friedman et al found that individuals dying instantly, as in this study, were significantly more likely to have been engaging in severe or moderate exertion just before death and usually had severe coronary artery disease which precipitated cardiac arrhythmias.'2 We have previously demonstrated that squash is capable of raising heart rate to 90% of predicted maximum for extended periods and of generating importanit cardiac arrhythmias in a young normal population. 29 This may indicate that squash is an inappropriate sport for those with coronary artery disease or other cardiac disease or even those whose age puts them at increased risk of coronary disease.
Many individuals in this study with known medical conditions continued to play squash. Men in middle age seem reluctant to acknowledge that they may be in poor physical condition or health. We8 and others24 have noted that sportsmen tend to deny physical infirmity and prodromal symptoms. In this study 22 subjects had known cardiovascular disease and 75% had complained of at least one prodromal symptom but apparently had not sought medical advice. These people may not have recognised the importance of their symptoms. People with recognised cardiovascular disease should be wamed by their physicians not to take part in vigorous physically exhausting exercise although more gentle exercise may be beneficial.
In addition to a tendency to ignore prodromal symptoms and pre-existing disease at least half of the subjects in this series may have been type A personalities, and this in itself may have increased their
